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IN THE CLAIMS 

This listing of the claim will replace all prior versions and listings of 
claim in the present application. 
Listing of Claims 

1. (currently amended)A storage system comprising: 

a channel controller for receiving a file access d ata-input/output (I/O) 
request based on file-name indication from an information processing device 
through a networks aed-transmitting/receiving data to/from the information 
processing device and outputtinq a block access I/O request corr e sp_pndip.q,,to 
the file access I/O request ; 

a disk controller for carrying out input/output control of data stored in a 
storage volume for storing the dat a based on the block access I/O request 
output by said channel controller ; 

a first memory including a cache memory f or temporarily storing the 
data delivered between the channel controller and the disk controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory, 

wherein the channel controller is equipped with a first processor for 
outputting the a-block-basis access I/O request corresponding to the file 
access I/O data input/output reguest and controlling the first memory, a file 
access circuit which has a second processor and a second memory 
controlled by the second processor and serves to control the 
transmission/reception of the file access I/O dat a i nput/output request and the 
data sent from/to the information processing device, a data transfer device for 
controlling data transfer between the first memory and the second memory, 
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and a third memory controlled by the first processor, which are formed on a 
circuit module, and 

wherein the second processor transmits information indicating the 
storage position of the data in the second memory to the first processor, the 
first processor writes into the third memory data transfer information 
containing information indicating the storage position of the data in the first 
memory and information indicating the storage position of the data in the 
second memory, and the data transfer device reads out the data transfer 
information from the third memory and controls the data transfer between the 
| first memory and the second memory based on th e ba sis of t he data transfer 
information thus read out. 

2. (currently amended)A storage system comprising: 

a channel controller for receiving a data -file access input/output - 
(l/Q) reguest based on file-name indication from an information processing 
device through a network^ and-transmitting/receiving data to/from the 
information processing device and outputting a block access I/O request 
corresponding to the file access I/O request : 

a disk controller for carrying out input/output control of data stored in a 
storage volume for storing the data based on the block access I/O request 
output by said channel controller : 

a first memory including a cache memory f or temporarily storing the 
data delivered between the channel controller and the disk controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory, 
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wherein the channel controller is equipped with a first processor for 
outputting the a-block-bas4 & access I/O request corresponding to the data 
input/output file access I/O request and controlling the first memory, a file 
access circuit wttefr- which has a second processor and a second memory 
controlled by the second processor and serves to control the 
transmission/reception of the data input/outpu t file access I/O request and the 
data which is sent from/to the Information processing device, a data transfer 
device for controlling data transfer between the first memory and the second 
memory, and a third memory controlled by the first processor, which are 
formed on a circuit board, and 

wherein the second processor transmits information indicating the 
storage position of the data in the second memory to the first processor, the 
first processor writes into the third memory data transfer information 
containing information indicating the storage position of the data in the first 
memory and information indicating the storage position of the data in the 
second memory- and transmits the storage position of the data transfer 
information in the third memory to the data transfer device, and the data 7 
transfer device reads out the data transfer information from the third memory 
and controls the data transfer between the first memory and the second 
memory based on th e basis of the data transfer information thus read out. 

3. (currently amended)A storage system comprising: 
a channel controller for receiving a data -file access input/output (I/O) 
request based on file-name indication from an Information processing device 
through a network,, a^transmitting/receiving data to/from the information 
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processing device and outputtinq a block access I/O request corresponding to 
the file access I/O request ; 

a disk controller for carrying out input/output control of data stored in a 
storage volume for storing the data based on the block access I/O request 
output by said channel controller ; 

a first memory including a cache memory f or temporarily storing the 
data delivered between the channel controller and the disk controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory, 

wherein the channel controller is equipped with a first processor for 
outputtlng the a-block-feaste access I/O request corresponding to the file 
access I/O data i nput/output request and controlling the first memory, a file 
access circuit which has a second processor and a second memory controlled 
by the second processor and serves to control the transmission/reception of 
the file access I/O data input/output request and the data wh i oh i s carri e d out 
wft hsent from/to the information processing device, a data transfer device for 
controlling data transfer between the first memory and the. second memory, 
and a third memory controlled by the first processor, which are formed on a 
circuit beaf dmodule . and 

wherein the first processor writes into the third memory first data 
transfer information containing information indicating the storage position of 
the data in the first memory, the second processor writes into the second 
memory second data transfer information containing information indicating the 
storage position of the data in the second memory, and the data transfer 
device reads out the second data transfer information from the second 
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memory, reads out the first data transfer information from the third memory, 
and controls the data transfer between the first memory and the second 
memory based on of-the first data transfer information and the second data 
transfer information. 

4. (currently amended)A storage system comprising: 

a channel controller for receiving a data- file access inout/output (UO) 
request based on file-name indication from an information processing device 
through a networtc A af*#-transmitting/receiving data to/from the information 
processing device and outputtinq a block access I/O request corresponding to 
the file access j/O reQuest ; 

a disk controller for carrying out input/output control of data stored in a 
storage volume for storing the data based on the block access I/O request 
output by said channel controller : and 

a first memory including a cache memory f or temporarily storing the 
data delivered between the channel controller and the disk controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory, 

wherein the channel controller is equipped with a first processor for 
outputting the a-block-kasis access I/O request corresponding to the file 
access I/O data input/output request and controlling the first memory, a file 
access circuit which has a second processor and a second memory controlled 
by the second processor and serves to control the transmission/reception of 
the file access I/O d ata i nput/output request and the data sent from/to w hieh-te 
oorriod out w i th t he information processing device, a data transfer device for 
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controlling data transfer between the first memory and the second memory, 
and a third memory controlled by the first processor, which are formed on a 
circuit kaaf dmodule . and 

wherein the first processor writes into the third memory first data 
transfer information containing information indicating the storage position of 
the data in the first memory, the second processor writes into the second 
memory second data transfer information containing information indicating the 
St o rage storage position of the data in the second memory, the second 
processor transmits information indicating the storage position of the second 
data transfer information to the first processor, the first processor transmits to 
the data transfer device transfer start information containing information 
indicating the storage position of the first data transfer information and 
information indicating the storage position of the second data transfer 
information, and the data transfer device reads out the second data transfer 
information from the second memory based on tho basis of t he transfer start - 
information, reads out the first data transfer from the third memory on the 
basis of the transfer start information, and controls the data transfer between 
the first memory and the second memory based on th e baste of the first data 
transfer information and the second data transfer information. 

5. (currently amended) The storage system d evtee- Gontr - oll i na 
device -according to any one of claims 1 to 4, wherein the, data transfer device 
writes into the third memory information indicating the result of the data 
transfer carried out between the first memory and the second memory, 
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6. (currently amended) A storage system comprising: 

a channel controller for receiving a data- file access input/output (I/O) 
writing request based on a file-name indication^ a«d-writing data from an 
information processing device through a networ k and outputtina a block 
access I/O write request corresponding to the file access I/O writing request : 

a disk controller for writing the writing data into a storage volume in 
which data are store d based on the block access I/O write request : 

a first memory including a cache memory f or temporarily storing the 
writing data transmitted/received between the channel controller and the disk 
controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory, 

wherein the channel controller contains a first processor for outputting 
a -the block-basis access I/O write request corresponding to the data f ile 
access I/O w riting request and controlling the first memory, a file access 
circuit which has a second processor and a second memory controlled by the 
second processor and serves to receive the data -file access I/O w riting 
request and the writing data from the information processing device, a data 
transfer device for controlling the data transfer between the first memory and 
the second memory, and a third memory controlled by the first processor, 
which are formed on a circuit module boafd. and 

wherein the first processor writes into the third memory first data 
transfer information containing information indicating the storage position of 
the writing data in the first memory, the second processor writes into the 
second memory second data transfer information containing information 

8 



PAGE 10/29 * RCVD AT 6/28/2006 5:26:01 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/7 1 DNIS:2738300 * CSID703 684 1157 * DURATION (mm-ss):0M0 



0'6-28-'06 16:25 FROM-Mattingly , Stanger 703-684-1157 T-313 P011/029 F-657 



indicating the storage position of the writing data in the second memory and 
transmits information indicating the storage position of the second data 
transfer information to the first processor, the first processor transmits the 
data transfer device transfer start information containing information indicating 
the storage position of the first data transfer information and information 
indicating the storage position of the second data transfer information, the 
data transfer device reads out the second data transfer information from the 
second memory based on th o b as i s of the transfer start information, reads out 
the first data transfer information from the third memory based on the transfer 
start information and transfers the writing data from the second memory to the 
first memory based on tho basic of the first data transfer information and the 
second data transfer information, and the disk controller writes into the 
storage volume the writing data stored in the first memory on the basis of the 
write request. 

7. (currently amended)A storage system comprising: 
a channel controller for receiving a data -file access input/output (I/O) 
read-out request based on a file-name indication from an information 
processing device through a networks end-transmitting to the information 
processing device read-out data read out from a storage volume for storing 
data and outputting a block access I/O read request correspo nding to the file 
access I/O read-out request: 

a disk controller for reading out the read-out data from the storage 
volume based on the block access I/O read request ; 
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a first memory including a cache memory for temporarily storing the 
read-out data transmitted/received for the storage volume between the 
channel controller and the disk controller; and 

a data transfer network connected to said channel controller, said disk 
controller and said first memory. 

wherein the channel controller comprises a first processor for 
outputting a-the block-kaste access I/O read request corresponding to the 
data-file access I/O read-out request and controlling the first memory, a file 
access circuit which has a second processor and a second memory for 
controlling the second processor and receives the data -file access I/O read- 
out request from the information processing device, a data transfer device for 
controlling the data transfer between the first memory and the second 
memory, and a third memory controlled by the first memory, which are formed 
on a circuit board, and 

wherein the disk controller writes into the first memory the read-out 
data read out from the storage volume based on tho basis of t he read request 
the first processor writes into the third memory first data transfer information 
containing information indicating the storage position of the read-out data in 
the first memory, the second processor writes into the second memory 
second data transfer information containing information indicating the storage 
position of the read-out data in the second memory and transmits information 
indicating the storage position of the second data transfer information to the 
first processor, the first processor transmits to the data transfer device 
transfer start information containing information indicating the storage position 
of the first data transfer information and information indicating the storage 
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position of the second data transfer information, the data transfer device 
reads out the second data transfer information from the second memory 
based on the transfer start information, reads out the first data transfer 
information from the third memory based on th e bas i s of the transfer start 
information and transfers the read-out data from the first memory to the 
second memory on the basis of the first data transfer information and the 
second data transfer information , and the second processor transmits the 
read-out data stored in the second memory to the information processing 
device. 

8. (currently amended)A control method for a storage system 
| including a channel controller for receiving a data -file access input/output (I/O) 
request based on file-name indication from an information processing device 
through a networtvaf^ transmitting/receiving data to/from the information 
processing device and outputtina a block access I/O request corr esponding to 
the file access I/O request : a disk controller for carrying out input/output 
control of data stored in a storage volume for storing the data based on the 
block access I/O request output bv said channel controller ; a first memory 
including a cache memory f or temporarily s toring the data delivered between 
the channel controller and the disk controller; and a data transfer network 
connected to said channel controller, said disk controller and said first 
memory, the channel controller being equipped with a first processor for 
outputting a-the block-baste access I/O request corresponding to the data-file 
access_l/O i nput/output request and controlling the first memory, a file access 
circuit which has a second processor and a second memory controlled by the 
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second processor and serves to control the transmission/reception of the file 
access I/O dota i nput/output request and the data wh i ch i s c a rri e d out 
wttfr sent from/to the information processing device, a data transfer device for 
controlling data transfer between the first memory and the second memory, 
and a third memory controlled by the first processor, which are formed on a 
circuit board, said control method comprising the steps of: 

transmitting, by the second processor, information indicating the 
storage position of the data in the second memory to the first processor; 

writing, by the first processor, into the third memory data transfer 
information containing information indicating the storage position of the data in 
the first memory and information indicating the storage position of the data in 
the second memory ^ and 

by the data transfer device, reading out the data transfer information 
from the third memory, and controlling the data transfer between the first 
memory and the second memory based on the data transfer information thus 
read out. 

9. (currently amended)A control method for a storage system 
including a channel controller for receiving a data- file access input/output (I/O) 
request based on file-name indication from an information processing device 
through a network A -a«€l transmitting/receiving data to/from the information 
processing devic e and outoutting a block access I/O request corresponding to 
the file access I/O request ; a disk controller for carrying out input/output 
control of data stored in a storage volume for storing the data based on the 
block access I/O request output by said channel controller ; a first memory 

12 
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including a cache memory for temporarily storing the data delivered between 
the channel controller and the disk controller; and a data transfer network 
connected to said channel controller, said disk controller and said first 
memory, the channel controller being equipped with a first processor for 
outputting thea block-bas te access I/O request corresponding to the file 
access I/O data input/output -request and controlling the first memory, a file 
access proc e ssor circuit w hich has a second processor and a second memory 
controlled by the second processor and serves to -control the 
transmission/reception of the file access I/O d ai a -l nout/o ut put request and the 
data sept from/to w h i ch i s carried out w i th the information processing device, 
a data transfer device for controlling data transfer between the first memory 
and the second memory, and a third memory controlled by the first processor, 
which are formed on a circuit koaf ^module , said control method comprising 
the steps of: 

transmitting, by the second processor, information indicating the 
storage position of the data in the second memory to the first processor; 

by the first processor, writing into the third memory data transfer 
information containing information indicating the storage position of the data in 
the first memory and information indicating the storage position of the data in 
the second memory, and transmitting the storage position of the data transfer 
information in the third memory to the data transfer device; and 

by t he data transfer device reading out the data transfer information 
from the third memory, and controlling the data transfer between the first 
memory and the second memory based on the data transfer information thus 
read out. 

13 



PAGE 15/29 * RCVD AT 6/28/2006 5:26:01 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/7 * DNIS:2738300 * CSID:703 684 11 57 * DURATION (mm-$s):0MO 



0*6-28-' 06 16:26 FROM-Mattingly, Stanger 703-684-1157 T-313 P016/029 F-657 



10. (currently amended) A control method for a storage system 
including a channel controller for receiving a data -file access input/output (I/O) 
request based on file-name indication from an information processing device 
through a network A -arat transmitting/receiving data to/from the information 
processing device and outputting a block access I/O request corresponding to 
the file access I/O request : a disk controller for carrying out input/output 
control of data stored in a storage volume for storing the dat a based on the 
block access I/O reouest output by said channel controller : a first memory 
including a cache memory for temporarily storing the data delivered between 
the channel controller and the disk controller: and a data transfer network 
connected to said channel controller, said disk controller and said first 
memory, the channel controller being equipped With a first processor for 
outputting a-the - block-baste_access I/O request-_corresponding to the file 
access I/O data input/output request and controlling the first memory, a file 
access circuit which has a second processor and a second memory controlled 
by the second processor and serves to control the transmission/reception of 
the file access I/O data i np u t/output request and the data which is carried out 
wtth sent from/to the information processing device, a data transfer device for 
controlling data transfer between the first memory and the second memory, 
and a third memory controlled by the first processor, which are formed on a 
circuit board, said control method comprising the steps of: 

writing, by the first processor into the third memory first data transfer 
information containing information indicating the storage position of the data in 
the first memory; 

14 
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writing, by the second processor, into the second memory second data 
transfer information containing information indicating the, storage position of 
the data in the second memory; and 

by the data transfer device, reading out the second data transfer 
information from the second memory, reading out the first data transfer 
information from the third memory, and controlling the data transfer between 
the first memory and the second memory based on th e ba si s of the first data 
transfer information and the second data transfer information. 

1 1 . (currently amended) A control method for a storage system 
including a channel controller for receiving a data -file access input/output (I/O) 
request based on file-name indication from an information processing device 
through a network + -and transmitting/receiving data to/from the information 
processing device and outputtina a block access I/O request corresponding to 
the file input/outout request ; a disk controller for carrying out input/output 
control of data stored in a storage volume for storing the data based on the 
block access I/O request output by said channel controller : a first memory 
including a cache memory f or temporarily s toring the data delivered between 
the channel controller and the disk controller; and a data transfer network 
connected to said channel controller, said disk controller and said first 
memory, the channel controller being equipped with a first processor for 
outputting a-the block-basis access I/O request corresponding to the file 
access I/O dat a i nput/output request and controlling the first memory, a file 
access processor circujtwhich has a second processor and a second memory 
controlled by the second processor and serves to control the 
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transmission/reception of the file access I/O data i nput/output request and the 
data which is carr i od out with sent from/to the information processing device, a 
data transfer device for controlling data transfer between the first memory and 
the second memory, and a third memory controlled by the first processor, 
which are formed on a circuit boafd module . said control method comprising 
the steps of: 

writing, by the first processor, into the third memory first data transfer 
information containing information indicating the storage position of the data in 
the first memory; 

writing, by the second processor, into the second memory second data 
transfer information containing information indicating the storage position of 
the data In the second memory; 

transmitting, by the second processor, information indicating the 
storage position of the second data transfer information to the first processor; 

transmitting, by the first processor, to the data transfer device transfer 
start information containing information indicating the storage position of the 
first data transfer information and information indicating the storage position of 
the second data transfer information; and 

by the data transfer device, reading out the second data transfer 
information from the second memory based on the transfer start information, 
reading out the first data transfer from the third memory, based on the transfer 
start information, and controlling the data transfer between the first memory- 
and the second memory based on th e basis of t he first data transfer 
information and the second data transfer information. 
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12. (original) The control method according to any one of claims 
8 to 1 1, wherein the data transfer device writes into the third memory 
information indicating the result of the data transfer carried out between the 
first memory and the second memory. 

13. (currently amended) A control method for a storage system 
including a channel controller for receiving a data -file access input/output (I/O) 
writing request based on a file-name indication^ and-writing data from an 
information processing device through a network and outputtinq a block 
access I/O write request corresponding to the file access I/O writing request : a 
disk controller for writing the writing data into a storage volume In which data 
are stored based on the block access I/O write request output bv said channel 
controller : a first memory including a cache memory fo r temporarily storing the 
writing data transmitted/received between the channel controller and the disk 
controller; and a data transfer network connected to said channel controller, 
said disk controller and said first memory, the channel controller being 
equipped with a first processor for outputting a -the block-kasis access I/O 
write request corresponding to the data -file access I/O w riting request and 
controlling the first memory, a file access circuit which has a second 
processor and a second memory controlled by the second processor and 
serves to receive the data -file access I/O w riting request and the writing data 
from the information processing device, a data transfer device for controlling 
the data transfer between the first memory and the second memory, and a 
third memory controlled by the first processor, which are formed on a circuit 
bsafd module . said control method comprising the steps of: 

17 
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writing, by the first processor, into the third memory first data transfer 
information containing information indicating the storage position of the writing 
data in the first memory; 

by the second processor, writing into the second memory second data 
transfer information containing information indicating the storage position of 
the writing data in the second memory, and transmitting information indicating 
the storage position of the second data transfer information to the first 
processor; 

transmitting, by the first processor, the data transfer device transfer 
start information containing information indicating the storage position of the 
first data transfer information and information indicating the storage position of 
the second data transfer information; and 

by the data transfer device, reading out the second data transfer 
| information from the second memory based on th e b a s is o Mhe transfer start 

Information, reading out the first data transfer information from the third 
| memory based on tho basis of the transfer start information, and transferring 
the writing data from the second memory to the first memory based on the 
first data transfer information and the second data transfer information; and 

writing, by the disk controller into the storage volume the writing data 
stored in the first memory based on the write request. 

14. (currently amended) A control method for a storage system 
| including a channel controller for receiving a date- file access input/ou tput (\/Q) 

read-out request based on a file-name indication from an information 
j processing device through a network A -a«d transmitting to the information 
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processing device read-out data readout from a storage volume for storing 
data and outputtinq a block access I/O read request corresponding to the file 
access I/O read-out request : a disk controller for reading out the read-out data 
from the storage volume based on the block access I/O read request output 
bv said channel controller: a first memory including a cache memory for 
temporarily storing the read-out data transmitted/received between the 
channel controller and the disk controller; a data transfer network connected 
to said channel controller, said disk controller and said first memory, the 
channel controller being equipped with a first processor for outputting a-tbg 
block-basis access I/O read request corresponding to the data- file access I/O 
read-out request and controlling the first memory, a file access proc e ssor 
circuit w hich has a second processor and a second memory for controlling the 
second processor and receives the file access l/Q_d a*a-read-out request from 
the information processing device, a data transfer device for controlling the 
data transfer between the first memory and the second memory, and a third 
memory controlled by the first memory, which are formed on a circuit 
| teeare lmodule , said control method comprising the steps of: 

writing, by the disk controller, into the first memory the read-out data 
readout from the storage volume based on tho» b asis of the read request; 

writing, by the first processor, into the third memory first data transfer 
information containing information indicating the storage position of the read- 
out data in the first memory; 

by the second processor, writing into the second memory-second data 
transfer information containing information indicating the storage position of 
the read-out data in the second memory and transmitting information 
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indicating the storage position of the second data transfer information to the 
first processor; 

transmitting, by the first processor, to the data transfer device transfer 
start information containing information indicating the storage position of the 
first data transfer information and information indicating the storage position of 
the second data transfer information; 

by the data transfer device, reading out the second data transfer 
information from the second memory based on the transfer start information, 
reading out the first data transfer information from the third memory based on 
the transfer start information and transferring the read-out data from the first 
memory to the second memory based on the first data transfer information 
and the second data transfer information; and 

transmitting, by the second processor the read-out data stored in the 
second memory to the information processing device. 
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